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EROSION  CONTROL  PRACTICES  DIVISION 

Vf inter  Cover  Crop  Mana^emen-^  -  C«  S,  Britt,  Beltsville,  Maryland,-"Yield 
and  value  data  have  been  completed  on  the  cover  crop  plots  for  the  19^0  season© 
Most  of  this  tobacco  was  grown  with  10  inches  of  rainfall  and  8o35  inches  of  this 
rain  came  during  "the  first  35  growing  dayss    The  yields  arid  values  are  given  in 
table  Ic  • 

Table  1©— Winter  cover  crop  management  ih  relation  to  yield  and  value 
1950  crop  season,  Beltsville,  Md© 


.  Yield/A 

ere.  ., 

Price/Psund 

Value /Acre 

Covers 

Early-;;-, 

Late-"-  .. 

Early 

Late 

Early 

Lat© 

plowing 

plovfing 

plowing 

plowing 

plowing 

plavj-in^ 

No  cover 

"667 

721 

.  1;0,2 

■      ■  Ulo2 

2^8' 

297 

Ryegrass 

868 

)40e2 

39o9 

327 

3h6 

Vetch 

8U2 

1,212 

ii2o6 

38*6 

359 

i|68 

ll^eat-Vetch 

■  965 

1,221 

'  Ii2.1 

ii06 

537 

Rye-Vetch 

1,090 

1,181 

h3.h 

U73 

515 

Ryegrass-Vetch 

1^076 

1,328  , 

hh.l 

)45.3 

his 

602 

Avera-^e  three 

Mixtures 

l^Ohli 

l,2[i3 

h3.2 

hh.3 

ii5l 

551 

.  .-;;-Early  ..ploKing.  -  April  21,.  1950 
Late  plowing  -  May  22,  1950 


"Thes-e  plots  were  started  in  the  fall  of  19hk  with  the  planting  of  the  covers  and 
have  been  in  continuous  tobacco  since  that  time^    Important  differences  may  be  sun 
marized  as  follows:  <     .  ■ 

1«    Ryegrass  alone  gave  comparatively  higher  yields  compared  to  no  cover 
than  in  any  previous  season, 

2.    Late  plowing  o-f  the  ryegras^^  has  usually  caused  a  reduction  in  tobacc© 
yield p    This  trend  was  reversed  during  the  1950  season* 

3o    Vetch  alone  greatly  increased  the  crop  yield  when  turned  late,  however, 

the  quality  of  the  tobacco  was  poore    This  is  in  line  with  past  per«^- 

formance  of  this  covera- 
ll.   Vetch  groTO  in  mixtures  with  wheat^  rye  or  ryegrass-  gave  heavy  yields' 

of  high  quality  tobacco.    Late  plo^ving  of  the  mixtures  gave  increased 

yields  of  higher  quality  tobaccoo" 
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Winter  Wheat  Management  Plats  -  Fo  H,  Siddoway,  St.  Anthony,  Idaho, - 
"Winter  wheat  yields  in  the  area  were  generally  lower  this  year  than  average.  The 
rainfall  for  May,  June,  and  July  was  approximately  U  inches  bel®v>r  normal  and  if  the 
moisture  in  the  fallow  from  the  preceding  year  had  not  been  exceptionally  good,  the 
spring  drought  would  have  reduced  yields  considerably,    V'inter  wheat  yields  in  the 
lower  areas  whei'e  the  crop  in.atured  earlier  were  not  reduced  to  the  extent  the  high- 
er areas  werec 

"The  winter  wheat  management  plots  this  year  showed  small  differences  between  treat- 
ments.   Some  of  the  dj.fferences  are  inte-'-esting,  however,  when  the  spring  drought 
is  considered*    Last  year  the  average  for  the  straw  utilized  plots  was  2  bushels 
below  the  straw  burned  plots «    This  reduction  in  yield  was  felt  to  be  a  result  of 
the  cold,  wet  spring  and  the  consequent  hindrance  of  nitrate  production  in  the  sur- 
face soil.    This  year,  as  shown  in  the  table  below,  the  trend  of  higher  yields  for 
the  stubble  utilized  plots  continues o 

Table  1, — Average  yields  of  winter  wheat  in  bushels  per  acre  from  va.rious  crop  res- 
idue and  tillage  treatments  1951 


Stubble  treatments 

Type  of  plow 

Stubble 

Stubble 

Average 

utilized 

burned 

Moldboard 

•  21,9 

22,0 

21.9 

Sub-surface  plow 

21,1  - 

■  20,8 

20.9 

Oneway  disk 

23. U 

19c8 

21.6 

Average 

22.1 

20.9 

Oneway  disk 

Ammonium  Sulfate 

20o5  . 

2000#  straw 

2D.  7 

i;000#  straw 

20o3 

Moldboard  fall  plow 

.  21=5 

"Under  the  dry  conditions  that  prevailed  during  the  growing  season  the  available 
nitrates  were  not  fixed  to  any  appreciable  extent  in  the  breakdown  of  straw  resi- 
dues.   The  small  difference  in  yield  would  most  logically  be  accounted  fer  by  the 
additional  moist\ire  retained  by  the  straw  utilized  plots© 

"The  stand  was  reduced  somevrhat  on  some  of  the  sub-surface  plovred  plets  hj  winter 
kill.    This  was  not  consistent  though  throughout  all  plots  and  seemed  to  be  a  mat- 
ter of  location  rather  than  method  of  plowing.    The  75-poiuid  Ammonium  Sulfate  plots 
again  failed  to  show  an  increase  over  the  other  treatments. 

"As  this  experiment  continues,  it  further  bears  out  the  fact  that  yields  from  dif- 
ferent methods  of  tillage  and  management  depend  largely  on  the  climatic  environ- 
ments" 


Kudzn  Insect  Pest  -  J,  Vicente-Chandler ^  Rio  Piedras,  Puerto  Rico.-"Vniat 
appears  to  be  an  iirroort-arit  insect  pest  of  Kudzu  has  made  its  appearance  in  'k  12— 
acre  field  at  Vega  Alta.    About  25  percent  of  the  leaf  surface  of  the  Kudzu  has 
been  destroyed  in  this  field©    Mr»  Mario  Perez,  Assistant  Entomologist  of  the  In- 
sular Experiment  Station  has  made  a  detailed  study  of  the  area  at  our  request  and 
informs  us  that  the  main  culprit  is  a  clirysomelid  beetle-Cerotoma  ruf icornis  Oliv- 
ier»    A  pyralid  moth-Lamprosema  indicata  also  seems  to  be  causing  some  damage  in 
that  region.    It  is  interesting  to  note  that  the  Kudzu  grov;ing  virith  grasses  on  a 
small  hill  in  the  center  of  the  field  was  undamaged.    It  appears  that  either  un- 
favorable moisture  conditions  or  its  association  with  grasses  have  made  the  Kudzu 
less  palatable.    No  appreciable  damage  to  Kudzu  has  been  noted  on  other  parts  of 
the  island,  although  both  the  above  mentioned  insects  are  widely  distributed.  They 
seem  to  be  less  abundant  in  the  high,  central  part  of  the  island  and  we  hope  this 
may  indicate  that  major  dajaage  to  Kudzu  will  be  limited  to  the  coastal  areas," 

Sugar  Cane  Yields  -  J, 'Vicente-Chandler,  Rio  Piedras,  Puerto  RicOo-"The 
yields  of  eight  sugar  cane  fields  at  Aguirre  at  two  moisture  and  tvro  nitrogen 
levels  have  been  analyzed  statistically.    No  significant  differences  v^rere  found 
for  any  of  the  treatments c    Approximately  five  irrigations  less  were  applied  to 
the  fields  with  dry  treatments.    The  data  are  being  studied  carefully  in  an  attempi 
to  interpret  the  results  correctl3'"o    The  effect  of  moisture  seems  to  confirm  our 
previous  findings  but  the  lack  of  response  to  increased  nitrogen  applications  wa.s 
a  surprise.    It  would  seem  that  some  factor  such  as  daraage  by  grubs  might  be  over- 
shadowing the  results,  or  that  nitrogen  losses  as  ammonia  are  considerable  when 
large  applications  of  aimnonium  sulphate  are  made  near  the  surface  on  relatively  al- 
kaline soils  such  a.s  those  at  Aguirre,    High  temperatures  would  also  seem  to  in- 
crease their  losses 5    Leaching  losses  would  aDpo^ir  to  be  of  less  importance  as 
there  is  no  indication  of  response  to  nitrogen  either  on  wet  or  dry  treatments  and 
losses  of  that  type  vrould  be  expected  to  be  greater  at  the  former  moisture  level*" 

Installation  of  Equipment  -  F.        Schaller,  Ames,  Iowa*-"Most  of  the 
time  of  the  project  staff  at  iliues  d^aring  >luly  and  August  was  spent  on  the  installa- 
tion of  runoff  equipment  on  the  new  sites  located  at  Boaconsf ield,  Corydon,  and 
Independence,    The  equipment  is  now  completel;/  installed  at  Independence  and  the 
first  runoff  was  recorded  on  August  8,    The  data  from  this  runoff  indicated  that 
the  equioment  is  working  in  first-rate  order.    Five'  tipping ' b\ickets  have  been  in- 
stalled on  the  plots  at  Beaconsf laid.    Observations  from  one  runoff -producing 
storm  indicated  that  adjustments  are  still  needed  for  the  proper  operation  of  the 
tipping  buckets e    At  Corydon  the  iristn,llation  of  equipment  is  nearly  completed, 
however,  it  is  not  planned  to  obtain  runoff  data  until  next  year, 

"A  continuous  silt  sampler  was  installed  in  one  of  the  Little  Sioux  flood  control 
structures  in  the  Theobold  v^atershed  during  Jmie.    A  storm  in  July  ga.ve  an  excel- 
lent opportunity  to  check  the  operation  of  this  sajnpler.    Results  were  veryen- 
couragj.ng,  nowever,  there  was  a  tendenc;^'"  for  weed  seeds  >and  very  fine  pieces  of 
organic  material  to  iDlug  the  slot  device  which  samples  the  runoff  waters.  There 
was  also  some  tendency  for  silt  to  accumulate  on  the  1-foot  water  wheel  which  is 
used  for  further  reduction  of  the  s.araple  collected.    Steps  have  been  t  aken  to  cor- 
rect these  conditions  and  it  i.s  hoped  further  observations  vd.ll  be  obtained  this 
year," 

M^ilch  Planter  Experiment  at  Clarinda  -  F,  ¥,  Schaller,  Ames,  Iowao-"De- 

tailed  notes  on  the  mulch  planter  experiment  at  Clarinda  vrere  made  du.ring  early 
August,    The  grov/th  of  corn  planted  v*rith  the  mulch  planter  appears  at  this  stage 
to  compare  very  favorably  in  development  with  that  planted  with  the  conventional 
plowing  method.    However,  there  appears  to  be  greater  variation  in  stands  where 
the  mulch  planter  was  used," 
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Recording  Rain  Ga^e  Method  for  •  Obtaining  a  Constant  Record  -       A.  Dajiiel, 
Guthrie,  Oklahoma  .--"Maurice       Cox  has  'worked  with  Louis  Eo  Derr  and  Elmo  Bauiiiann, 
Soil" Scientists  of  SCS  Operations^  on  the  l*fheatland  Conservation  Experiment  Station, 
Cherokee,  Okla^ ,  and  developed  a  method  of  using  a  recoi^ding  rain  gage  to  obtain  a 
const.3nt  record  of  the  infiltration  rate  of  water  into  soil  by  the  concentric  ring 
method.    This  method  consists  of  siphoning  the  water  from  a  filled  rain  gage  into 
the  center  ringo    The  water  for  the  outer  ring  is  supplied  by  an  auxillar?/  tank. 
The  water  level  in  the  two  rings  are  maintained  at  a  constant  level  with  floats  from 
discarded  automobile  carbtfyfe tears*    As  the  water  in  the  inner  ring  infiltrates  into 
the  soil  a '.record  of  the  rate  is  recorded  on  the  chart  of  the  rain  gagec    An  8-inch 
center  ring  is  used  to  conform  with  the  capacities  of  a  standardized  recording  rain 
gage.^   This  machine  is  being  used  to  determine  the  infiltration  rate  of  the  soil  on 
this  Station^" 

Conservation  Practices  V^fithstand  Severe  Test  -  0#  Es  Hays,  LaCrosse,  V/is- 
consinc-"0n  July  21,  a  very  severe  storm  struck  Vernon  County  near  the  old  Coon 
Creek  project.    The  Yfeather  Bureau  reported  8,32  inches  of  precipitation  at  Viroqua, 
Unfortunately,  no  intensity  records  are  av-ailable.    Local  residents  contacted,  how- 
ever, were  of  the  opinion  that  most  of  the  rain  fell  Y/ithin  a  2-hour  period<» 

"This  storm  provided  an  excellent  opportunity  to  study  the  effectiveness  of  long- 
established  conservation  practices,    Vir^  Neu  and  I  spent  a  day  measuring  soil  loss 
by  rill  measurement.    It  was  quite  appa.rent  that  where  strip  cropping  and  terracing 
were  used  with  a  good  rotation  the  soil  loss  was  relatively  low  on  ridge  land*  Most 
valley  land  was  gutted  or  covered  with  sediment© 

"•Our  observations  indicated  that  there  was  a  relationship  between  slope  of  corn  row 
and  soil  loss.    Two  farms  were  selected  on  which  detailed  measurements  were  made  to 
determine  rill  area  as  apparently  influenced  by  row  gradient.    The  data  obtained  are 
included  in  the  follovd.ng  tablet    Measurements  of  rill  area  and  row  slope  were  made 
by  100-foot  intervals.  » 

Table  lo — Rilling  in  corn  strips,  Viroqua  area  -  rain  of  July  21,  19^1 


Percent  slope  of 

rovj" 

.  Level 

0,5  loO 

1.5  2,0 

3.0       luO       [u5  5oO 

Rill  Area 

-  Square  Inches 

per  100  fo>,:.t 

Krause  Farm 
1st  strip 
126'  wide 
10^  slope 

0,0 

OtO-;s- 

0»0-"- 

3d  strip 
75'  wide 
1^%  slope 

7ii8c.5 

169*0 
0,0-"- 

OoO-x- 

5th  strip 
63 '  wido 
16^  slope 

267oO 

0^0 
683.8 

283^5 
U?6o5 

180  0  5-- 

Dregne  Farm 
Strip  2 
8ij.'  wide 
9%  slope 

6U.5 

,0*0 

.  OcO. 

0.0-"- 

13.5  OoO-;^ 
0.0 

Strip  U 
78'  wide 
Ikfo  slope 

0.0  137«0 
5lo0 

88o5 

12^c^ 

0*0                   OeO-^*-  0.0-5<- 

sxope  ooqP 

S c o'uring  occurred  in  the  corn  row.5  j||j|g|glibt«>^_^g| 
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"The  highest  soil  loss  occurred  on  level  rows;  the  least  soil  loss  occurred  on  rows 
of  lo5  percent  gradient,    VJhere  the  gradient  exceeded  2  percent  there  was  no  over- 
topping but  there  was  considerable  scouring.    However,  the  scouring  in  the  row  did 
not  remove  as  much  soil  as  the  rilling  across  rows.    For  the  storm,  crop,  and  soil 
conditions  studied,  it  was  apparent  that  the  least  soil  was  lost  on  rows  with  gradi- 
ents of  1,5  to  2  percent o    It  is  planned  that  studies  will  be  conducted  at  the  La 
Crosse  Station  to  determine  if  graded  rows  are  more  effective  than  level  rowso" 

Chemical  Fallow  -  To  Sc  Aasheim,  Havre,  Montanao-"Plots  in  this  project 
were  harvestedo    The  yields  obtained  from  the  various  treatments  and  the  test  weight 
per  bushel  of  the  grain  produced  is  given  in  the  following  table: 

Table  lo — Bushels  of  wheat  per  acre  and  test  weight  of  wheat  produced  in  the 
chemical  fallow  project  at  the  North  Montana  Branch  Station  during  19518 
Average  of  triplicated  plots. 


Fallow  treatment 

Bu, 

wheat 

Test  wtfc 

per 

acre 

per  buo 

Subtill  after  harvest  &  subtill 

21,U 

57.1 

Spray  after  harvest  &  subtill 

22,6 

57*3 

Spray  after  harvest  spray 

15.U 

57*8 

Spray 

l6o6 

57o9 

Spray  &.  spray  after  seeding 

l5o9 

56«6 

Plow  &  spray 

.  23  oO 

56.6 

Subtill  &  spray 

22eU 

57c2 

Spray  &  subtill 

20,2 

Spray  &  subtill  &  spray  after  seeding 

22«2 

55.7 

Idle 

6<,Li. 

57.1; 

Subtilled 

22,0 

57a 

"Results  indicate  that  spraying  for  control  of  weeds  on  fallow  is  much  superior  to  no 
weed  control  at  all,  but  that  spraying  alone  does  not  result  in  a  yield  of  grain  e- 
qual  to  that  where  tillage  is  used  alone  or  in  combination  with  sprays.    It  was  ex- 
pected that  the  yield  on  sprayed  fallow  vrould  not  be  as  good  as  on  cultivated  fallow 
because  there  was  a  lot  of  volunteer  grain  on  the  sprayed  fallow  last  year  and  weed 
control  was  not  too  good.    As  in  the  past  2  years,  a  combination  of  tillage  and 
sprays  resulted  in  yields  comparable  with  treatments  where  tillage  was  used  entirelyt 

"This  year  one  local  farmer  used  his  private  plane  to  spray  a  large  portion  of  his 
fallow  rather  than  cultivate  it,    H^.  s  spray  application  took  the  place  of  his  usual 
second  fallow  cultivation.    He  was  pleased  with  his  results o 

"It  seems  probable  that  in  the  future  spraying  may  be  used  to  a  large  extent  in  con- 
trolling v/eeds  on  fallow.    The  extent  to  which  the  practice  is  used  will  probably 
depend  on  the  comparative  cost  more  than  any  other  single  factor.    Experimental  re** 
suits  to  date  do  not  indicate  that  tillage  can  be  eliminated,  but  that  the  number  of 
tillage  operations  can  be  reduced  vfithout  reducing  crop  yioldo" 

Interrelationships  of  Conservation  Rotations  and  Supplemental  Irrigation,- 
0,  Ro  Nsal,  New  Brunswick,  New  Jersey«-"A  series  of  plots  was  started  in  19 U9  to  stud; 
the  interrelationships  of  conservation  rotations  and  supplemental  irrigation.  Sweet 
corn  is  grown  under  conditions  of  continuous  cultivation  and  in  a  3-ye,ar  rotation  in- 
cluding 2  years  of  corn  and  1  year  of  a  clover-grass  sod  mixture.    All  treatments 
appear  in  each  of  four  blocks,  two  of  which  are  irrigated  as  requiredc    l.Tater  is 
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added  when  moisture  tension  at  a  6- inch  depth  reaches  20  inches  of  Hg,  Four  appli- 
cations of  water  of  about  1q5  surface  inches  each  were  made  during  the  19^1  season* 
Corn  yields  art  shown  in  table  1: 

Table  1, — The  influence  of  conservation  cropping  systems  and  of  supplemental  irri- 
gation on  sweet  corn  yields,  Vegetable  Res'nrch  Farm  -  19^1 


Treatment 

Yield  - 

Mo,  1  ears /A, 

Irrigated 

Unirrigated 

Continuous  cultivition 

2nd  year  of  corn  following  sod 

1st  year' of  corn  following  sod 

9,700 
11,700 
10,700 

12,000 
13,600 
1U,300 

•"The'  rainf  all  -during  the  195l-  grov/ing  season  was  quite  favorable  for  crop  grovrbh, 
No  really  serious  dry  periods  occurred.    The  significantly  reduced  yields  under  ir- 
rigation indicate  the  need  of  further  study  on  amounts  and  frequency  of  applicaticiio 
There  appears  to  be  a  definite  detrimental  effect  on  the  physical  condition  of  the 
soil  due  to  irrigation.    The  soil  remained  moist  and  compact  for  a  long  period  in 
the  fall  and  there  was  still  a  pronounced  difference  between  the  irrigated  and  unir- 
rigated  plots  at  time  of  plowing  in  the  spring.    The  irrigated  plots  seemiCd  more 
sticky  and  resistant  to  tillage  operations," 

Sand  Bar  Deposits  -  A,  Vf,  Zingg,  Manhattan,  Kansas  •-"Limited  studies  of 
sand  bar  deposits  on  the  flood  lands  along  the  Kansas  River  were  made  during  the 
month.    Many  sand  bars  from  1  to  200  feet  in  width  and  several  hundred  feet  long 
have  been  deposited  on  the  flood-plain.    While  their  composition  varies  widely,  me- 
chanical analysis  has  shown  that  they  contain  in  the  neighborhood  of  90  percent  sand 
In  general,  this  -sand  contains  some  material  finer  than  found  in  dune  sands.  The 
sand  bars  are  very  Ioyt  in  organic  matter,  one  sample  showing  0,05  per  cent  c  Con- 
tinued wet  weather  is  making  it  very  difficult  to  get  vegetal  cover  back  on  the 
area.    If  the  sand  bars  go  through  the  winter  in  a  bare  condition  they  are  almost 
certain  to  be  a  dust  and  sand  storm  hazard  next  spring," 

Limed  and  Shattered  Plots  -  B,  D,  Smith,  Columbia,  Missouria-"'.ThBat  on  the 
deeply  limed  and  shattered  olots  averaged  31.5  bushels  per  acre  this  year.  This 
was  h«2  bushels  per  acre  more  than  for  the  shattered  plots  without  the  deep  treat- 
ment, but  only  0«9  bushel  more  than  for  the  check  plots.    There  was  a  much  wider 
variation  in  individual  plot  yields  for  the  six  check  plots  than  for  the  deeply 
limed  and  shattered  plots o" 

1 


^  -J  ^ 


DRAINAGE  AND  WATER  COM'ROL  DIVISION 

Hydrologic  Studies  -  Lo  Lo  Harrold;,  North  Appalachian  Experimental  Water- 
shed, Coshocton,  Ohio a- "Rainfall  of  Oo55  inch  for  the  month  was  the  least  of  any 
Aiigust  for  a  50-year  periods    There  was  no  surface  runoff.    Stream  flow  was  entirely 
from  ground-water  sources  and  even  that  stopped  at  almost  all  stations  soon  a£tev 
the  middle  of  August,    Many  springs,  normally  supplying  water  throughout  the  year, 
had  ceased  by  the  end  of  the  month.    Some  farmers  are  hauling  water  for  livestock. 

"Mr,  Dreibelbis  reports  that  soil  moisture  was  lower  than  at  any  previous  time  since 
records  were  started.    Observations  made  on  Au^just  21;,  in  corn  watershed  Noe  111 
show  the  following: 

Soil  depth  '  Soil  moisture 

,  0-3  inches  l4»3  percent  by  volume  • 

3-7  8eO 
7-10  lle8 

"Soil  moisture  in  this  mulch  watershed  before  August  was  greater  than  in  plowed  wa- 
tershed No,  113e    By  mid-August  there  was  fio  noticeable  difference  between  the  two. 
Although  wilting  point  had  been  re^crhed  on  both  areas,  it  is  of  interest  to  note 
that  it  was  reached  later  on  the  mulch  area© 

"la  view  of  the  severe  lack  of  rainfall  it  was  striking  to  see  how  long  the  vegeta- 
tion withstood  the  drought.    On  many  mornings  during  the  month  there  were  more  than 
just  noticeable  amounts  of  dew  on  the  vegetation  and  in  the  soil  surface.  Conden- 
sation and  absorption  for  August  totaled  lol6  inches  -  more  than  double  the  recorded 
rainfalls    This  is  the  greatest  value  of  August  condensation  yet  recorded  in  the  ly- 
simeter  observations.     It  is  about  double  the  average  of.0o^7  inch.    As  the  alfalfa 
plants  on  the  lysimeter  probably  transpired  some  water,  these  condensation  values 
represent  only  the  net  weight  increases    Therefore, , the  actual'  condensation  was 
prooably  greater  than  the  recorded  value  of  l,l6:. inches « 

"An  effort  was  made  Xo  determine  the  magnitude  of  the  condensation  and  absorption  , 
on  bare  soil  by  use  of  the  Coshocton  Fiberglas  Gypsum  Blocks,    Measurements  on  these 
blocks  placed  in  the  soil  at  l/2  to  1  inch  below  the  land  surface  show  the  follow- 
ing: 


Date  T jjne  Inches  of'  water  Remarks  ■ 
 per  inch  of  soil  

Aii^.  23  .  8  0«073 

2U  ,6  a,m,  .  ■  .  ■■•  cl33-  •  t  ■  ■ .  - 

Gain      ■  ,o60  Heavy  dew 

Aug,  2\x  7  p.m,  0*0U8  . ' 

2$  6  a,ra,  ,123 

Gain     ,075  ;  Heavy  dew 

Aug,  27  7  P.ni»  0,082^ 

28  6  a.m,  .11^  Light  dew 

Gain   ,033 
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^drologic  Studies  -  R.  W,  Baird,  Blacklands-  Experimental  Watershed,  Waco, 
Te3ra.Sa-»"0ne  of  the  v/orst  drought  and  heat  periods  on  record  has  continued  through 
August,    During  the  month  there  were  2k  days  with  a  maximum  temperature  greater  than 
100  degrees  F,    The  average  daily  maximum  was  101,3  degrees  F,  and  the  highest  re- 
corded was  106  degrees  F,    The  total  rainfall  for  the  month  was  0»11  inch  and  the  ac 
cumulated  deficiency  from  normal  since  October  19^0,  was  13«73  inches c 

"Corn  yields  are  fair^  oat  yields  were  small,  grain  sorghums  matured  about  one-half 
a  normal  crop,  pastures  are  dormant  and  cotton  has  opened  prematurely  due  to  the 
heat  and  dry  weather.  Fields  of  cotton  that  have  been  harvested  are  oroducing  about 
1/3  bale  per  acre  on  areas  where  conservation  practices  have  been  observed  for  a  num- 
ber of  years e  Areas  with  ordinary  farm  practices  are  yielding  somewhat  less  but  the 
difference  is  smaller  than  usual.  Soil  moisture  has  been  the  dominate  factor  on  cot- 
ton yields  and  with  the  light  rainfall  since  September  19^0  there  has  been  no  oppor- 
tunity to  save  any  appreciable  moisture  by  conservation  practices, 

"The  hot  dry  weather  this  season  evidently  reduced  to  a  minimum  root  rot  damage. 
Fields  in  both  Y  and  W  Areas  showed  considerably  less  damage  from  cotton  root  rot 
this  year  than  the  same  fields  did  in  1914-9.    The  2-year  system  of  cotton  and  Hubam 
clover  in  19U9  has  II4  percent  dead  plants.    The  same  field  this  season  with  cotton 
following  Hubam  had  only  3  percent  of  dead  plants.    The  percentage  of  dead  cotton 
plants  in  the  Y  Area  this  season  on  which  conservation  farming  practices  are  in  ef- 
fect was         percent  in  comparison  to  15-39  percent  on  the  W  Area  where  conventional 
farming  practices  are  still  in  effects 

"At  the  end  of  the  month  the  water-supply  situation  was  criticalt    Many  farmers  in 
the  area  are  hauling  v/ater  for  livestock.    The  project  water-supply  lake  is  at  its 
lowest  level  since  filled  in  1938  and  without  some  relief  cannot  continue  to  fuimish 
water  for  more  than  30  days," 

Hydrologie  Studies  -  J,  A,  Allis,  Central  Great  Plains  Experimental  Water- 
shed, Hastings,  Nebraskac-"In  August  30^3  inches  of  preceipitation  was  measured  at 
the  Meteorological  Station,    The  rains  were  well  distributed  over  the  month  with 
1.21  inches  measured  on  August  3)  O0Q6  inch  on  August  ihf  and  0«87  inch  on  August 
26,  with  other  lesser  amounts  on  other  dates <> 

"With  the  exception  of  January  1951  which  showed  a  deficit  of  only  0,08  inch  of 
precipitation  all  other  months  in  1951  have  shown  above  normal  rainfall.    At  the  end 
of  August  we  were  approximately  12,0  inches  above  normal  with  a  total  rainfall  of 
30,25  inches  so  far  in  195l»       "  ,       - ■  ■ 

"Visual  obsorvation  of  the  cornfields  in  this  section  show  'several  conditions:  (l) 
The  color  indicates  a  lack  of  nitrogen  especially  on  the  eroded  slopes,  (2)  there 
is  a  poor  stand  due  to  washing  where  the  fields  have  been  planted  up  and  down  the 
hill,  and  (3)  root  worm  is  severe  in  fields  which  have  not  been  rotateda 

"All  of  these  conditions  have  been  avoided  on  fields  where  recommended  conservation 
practices  have  been  followedo 

"The  runoff  records  have  been  completed  and  tabulated  for  the  period  June  1  to  July 
12,  1951^  inclusive,  for  Y/atershed  W-5,  containing  Ull  acres  and  approximately  65  . 
percent  treated  and  on  V'fatershed  W-3,  containing  h^l  acres  and  untreated.  The  fol- 
lowing comparison  is  made: 
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Table  l,— Rainfall  and  nmdff  data,  Watersheds  17-3  and  Central  Great 'Plains  Ex- 

perimental T/atershed,  June  1  to  July  12,  1951,  incl. 


Period 
1  -  July  12,  1951 


June 


.  Vifjitershed  17-5 
approxe  65^  treated 
iill  acres 


IVatershed  lT-3 
untreated 
U8l  acres 


Total  weighted  rainfall 
Total  runoff 
Rainfall  minus  runoff 
Percent" runoff 

Pe.'ik  rates  of  runoff  -  June  1  . 
Peak  rates  of  runoff  -  July  10 


15»66  inches 
6c39  inches 


9e27 

.93 

=  87 


inches  • 
percent 
ine/hTc 
in,/hr« 


ll4„75  inches 
7o32  inches 


7,ii3 
U9,6 
1^3 
1,7 


inches 
percent 
in,  /hr© 
in,/hro 


"In_  summarizin;];  the  data  for  the  period  June..  1  to  July  12,  1951;  Watershed  17-5  re- 
ceived 0,91  inch  more  rain  than  17atershed  VJ'-3,  yet  the  total  runoff  from  17atershed 
W-5  was  0,93  inch. less  than  IVatershed  V7-3.  -By  a  comparison  of  rainfall  minus  runoff 
1,8U  inches  more  rainfall  was  retained  on  ITatershed  17-5  than  on  ¥-30" 

I^drolo,p;ic  Studies  -  R,  B,  Hickak,  Lafayette,  Indiana, -"July  rainfall  was 
significantly  above  'normal,'  and  August  significantly  below.    The  accumulation  for 
the  yen.r  has  been  vrithin  the  'normal'  range 'since  April*    Heavy  rainfall  (exceeding 
1/2  ^inch  in  '2)1  hours)  occurred  on  July  3>  9 3  and  27  and  on  August  6,    The  July  9 
raififall  totaled  a,pproxiiTiately  2,2  inches,  following  more  than  Oo3  the  preceding 
dayj. 

"Important  runoff  occurred  from  watersheds  in  soybeans  on  July  3  (see  subsequent 
discussion  of  effects  of  cultivation)  and  the  July  9  storm- produced  generally  heavy 
■runoff,  for  which  the  data  are'-suimnarized  in  table  1» 

"Mr,  Stoltenberg  prepared  the  following  analysis,  comparing  soil  and  water  losses, 
from  a _ pair  of  similar  watersheds  in  soybeans  under,  prevailing  treatment,  for  three 
successive  runoff  periods,  for  which  data  are  given  in  table  2: 

"The  plan  is  to  ciiltivate  all  watersheds  under  comparative  treatment  and  all  repli- 
cate w.'itersheds  at  the  same  ti.;neo    Occasionally,  hov^ever,  circumstances  preclude 
carrying  out  this  plana    Should  runoff  occur  during  such  time  as  the  watersheds  are 
not  in  the  same  stage  of  cultivation  the  data  obtained  will  be  biased  with  respect 
to  the  design  of  the  experiment  but  may  nevertheless  furnish  valuable  inf orm.ation, 

"'.Vatersheds  5  and  8  are  adjacent  and  hydrologically  very  similar  as  evidenced  by 
the  runoff  of  0,li3  inch  and  O.Ul  inch,  respectively,  on  June  17,  195l»    The  higher 
concentration  of  total  solids  in  the  runoff  from  watershed  8  on  June  17  is  tjrpical 
of  past  results  and  reflects  the  greater  erodibility  of  this  watershed, 

"Watershed  5  was  cultivated  July  3  but  cultivation  could  not  be  started  on  watershed 
8  due  to  rain.    This  rain  caused  only  a  tr  -.ce  of  runoff  from  watershed  5  (culti- 
vated) but  caused  0?l6  inch  runoff  from  watershed  8  (hot  cultivated).  Cultivation 
with  sweeps  developed  ridges  which  increased  depression  storage  about  0,06  inch. 
The  balance  of  the  0,16  inch  or  0*10  inch  must  be  accounted  for  by  increased  infil- 
tration as  a  result  of  the  cultivationo 
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1,— Runoff  from  experimental  watersheds. 

duly  9,  19?1, 

Purdue-' 

rhrockmorton 

Farm  ^ 

Lafayette, 

Indo 

Rainfall 

Runoff 

Cr  op 

ireaumeni'o 

•  'Sa» 

iotal 

.  In/,/hr« 

Total 

Peak  rate 

!M0» 

inches 

10  min. 

inches 

in,/hr« 

I, 

2,15 

2.97 

ri  '7c' 

i  I  C  V  a  XX  Xllg 

2.2li 

2,70 

1    7A  P 

Moan 

Oil 

  .  ...  .  ,  ^  ■  - 

Oorn 

2 

"2.15 

2,97 

AT 

,01 

•03 

•  ■ 

. Conservation 

11 

2.2U 

2e70 

eOu 

Mean 

f  0^: 

Avera;'::e  treatment  difference 

— — ■  A-Q--' 

^- ,  XX 

'  '5 

2.21 

 h'Aii^'     '   "  ' 

lisUO 

Prevailing 

8 

2»26 

0  RR 

9  -^^A  P 

ooy 

Mean 

■"  "  1   -i  tT" 

 ""oTZ 

Beans 

6 

2,21 

o  o  c 
2,9p 

P 

Conservation 

7 

2,26 

o  ftp 

X,  f  9 

Mean 

  ri 

•  OLj. 

Xe  xu 

AverajAG  treatment  difference 

X, 

10 

2,2[i 

2.70 

,.    — ....... 

•  U'-l. 

■   rf)*, 

•  9i| 

Prevailing 

15 

2,19 

2,6h 

9cr 

Mean  ' 

IB 

2.15 

2*57 

.OU 

.09 

Conservation 

Ih 

2.19 

2.6U 

*01 

«Oii 

Mean 

«02 

•  06 

Average  treatment  difference 

.27 

.3li 

-"-Prevailing  System  -  straight  row  seeding  and  cultivation,  common  fertilization 
practices;  conservation  system  -  contour  seeding  and  cultivation,  increased- fertili- 
zation, deep-rooted  leg^omes,  increased  organic  residues  returned  to  the  soil. 


'Corrected  for  pondage  above  measuring  flume » 

Table  2- — The  effect  of  cultivation  on  runoff  and  erosion  from  two  hydrologically 

similar  watersheds 


V/atershed 

Runoff, 

Erosion 

Total 

Wo« 

inches- 

Concentration, 

Ibs.^Acre-inch 

lbs, /Acre 

Rain  of 

5 

0-.U3 

3,255 

1,1.1 00 

6-17-51, 

8 

•la 

3,877 

1,590 

1,13" 

Rain  of 

5 

Trace 

8 

.16 

1,895 

303 

0,88" 

Rain  of 

5 

lt06 

3,09U 

3,280 

7-9-51 

8 

1.2)4 

2,68l4 

3,328 

2.21" 

"Y^.itershed  8  wis  still  micultivated  when  the  rain  of  July  9  fell.    Infiltration  was 
as  much  as  0.19  inch  per  hour  greater  on  the  cultivated  watershed  in  the  early 
stages  of  runoff,  but  surface  scaling  and  the  increasing  soil-moisture  differential 
both  tended  to  counteract  the  effect  of  cultivation.    In  the  latter  stages  of  runofl 
during  the  lower  rainfall  rates  the  infiltration  behavior  of  the  two  watersheds  was 
equalized  and  finally  reversed  due  to  the  greater  importance  of  the  soil-moisture 
content  in  controlling  the  infiltration  rates© 

"The  rain  of  July  9  also  furnishes  a  measure  of  the  effect  of  cultivation  on  the  e- 
rodibility  of  the  tv/o  watersheds e  Even  after  several  intervening  rains,  the  effect 
of  cultivation  has  been-  to  increase  the  erodibility  as  indicated  by  the  comparative 
concentrations  betv/een  the  rains  of  June  17  and  July  9.  By  simple  ratio ^  the  e- 
rodibility  of  w-itershed  ^  appears  to  have^  been  increased  about  37  percent.  This 
value  would  probably  be  greater  for  a  storm  of  shorter  duration  or  if  there  were  no 
intervening  rains.  Despite  this  increased  erodibility,  the  reduction  in  runoff  has 
compensated  so  that  the  total  loss  for  the  July  9  storm  is  almost  the  same  for  both 
watersheds." 

Runoff  Studies  -  N,  E,  Minshall,  Madison,  Wisconsin«-"Precipitation  at 
Fennimore  for  the  aio nth  totaled  llo56  inches  as  compared  with  a  normal  of  3,5 
inches.    The  total  precipitation  for  19^1  through  August  was  36*8  inches  which  com- 
pares with  a  normal  of  22,7  inches.    Temperatures  varied  from  a  maximum  of  83  de- 
grees on  the  28th  to  a  minimum  of  l\Q  degrees  on  the  23d  with  a  mean  for  the  month  of 
6$  degrees  or  about  5  degrees  below  normalo 

"Over  7-  inches  of  the  August  total  occurred  in  a  U-hour  period  on  the  night  of  August 
5  and  6  and  as  a  result  of  this  storm,  new  peak  rates  of  runoff  were  established  on 
the  171-  and  330-acre  areas  which  viere  about  ^0  percent  higher  than  any  peaks  in  the 
Ik  years  of  record,'   Peak  r ate s  on  this  flood  were  considerably  above  those  estab- 
lished by  a^proxiTiately  the  same  total  precipitation  in  a  6-hour  period  on  July  1$, 
1950,  but  the  total  runoff  on  the  more  recent  storm  was  Oxae-third  less,  which  is  ap- 
parently the  result  of  the  later  date  and  better  ground  covero    Good  growing  weather 
and  ample  precipitation  dm-'ing  the  spring  and  early  summer  resulted  in  excellent 
stands  of  hay,  pasture,  and  new  seedings,  which  no  doubt  considerably  reduced  the 
runoff  for  this  stormo    Another  factor  was  that  the  precipitation  during  the  pre- 
vious h  weeks  was  only  idi  inches* 

"Data  for  the  storm  of  August  p  and  6  is  given  in  the  table  below:     It  should  be 
noted  from  this  taole  that  retention  vfas  considerably  higher  on  the  52„5-acre  area 
than  on  the  others  even  though.  23'  percent  of  the  area  was  in  grain  and  only  3  per- 
cent in  corn. ,  The  results  of  this  storm  confirmed  previous  observations  that  small 
grain  v^ith  a  good  stand  of  new  seeding  will  retain  as  much  or  more  of  the  intense 
precioitation  than  good  legume  pasture  from  mid  July  to  late  fallo 

"An  attempt  was  made  to  estimate  maximum  rates  of  runoff  on  other  areas  in  the  vi- 
cinity from  high  water  marks  along  a  uniform  section  of  channel  or  above  erosion 
control  structures.    Computed  pealc  rates  of  discharge  on  areas  investigated  in  this 
manner  were: 

135^  acres,  320  cubic  feet  per  second 
9,000  acres,  11,000  dubic  feet  per  second 
27,000  acres,  2U,500  cubic  feet  per  second 

"Erosion  was  not  as  high  as  might  be  expected  from  a  storm  of  this  type,  probably 
due  to  the  fact  that  the  corn  was  aoproxiraately  7  feet  high  and  had  a  hea-vy  grovrth 
of  weeds.    The  principal  damage  was  to  highways  and  bridges  in  the  area,  A 
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considei'able  number  of  bridj^es  were  investigated  but  none  vu'ere  found  sufficiently 
large  to  carry  the  entire  flood  flow©" 

Table  le — Precipitation,  runoff,  and  crop  cover  for  the  storm  of  Aur^ust  5-6,  1951  or. 

the  Fennimore,  Wis.,  watersheds 


Drainage: 

CroD  cover  : 

Peak  : 

Precip-: 

Run-  : 

Reten- 

Station! 

area  : 

Percent  of  area  ; 

i    discharge  : 

itation: 

off  : 

tion 

acres  : 

Corn: Small:    Hay  : 

Other! 

C.F,So:In,/Kr.: 

Inches  : 

Inches : . 

Inches 

• 
• 

:,T,rain:Pasture: 

•  • 

• 

330 

21, U    12,2  60,9 

5.5 

565  1.69 

7,13 

1.85 

5.28 

W-II 

.2218 

100 

h9  ?:,lh 

7.09 

5.31 

W-III 

5?,  5 

■3.h    25o6  63.7 

7.3 

7,22 

l.hh 

5.78 

W-IV 

171 

28 «0    13*5  52e8 

5.7 

30U  1,76 

6.92 

1,72 

5.20 

( 


Table  2, — Maximum  amounts  of  precipitation,  Station  ■R~6 

Time  -  minutes              10..   ' "         20'^              30                                 120  2lIo 
Amount  -  inches               «68            1.35           lc89            3.36             5.25  7.09 
Intensity  In^/lTr.  U.OS  /4,05  39  78  3.36  2,63  1.77 

Hydraulic  Studies  -  F,  Y!,  Blaisdell,  Minneapolis,  Minnesota, Blais- 
dell  spent"the  entire  month  analyzing  pipe  drop  inlot  s"'")illway  data  in  an  attempt 
to  determine  equations  for  the  flow  over  the  crest  of  the  drop  inlet.    The  previous- 
ly obtained  data  on  the  drop'  inlets  squai^e  in  plan  were  completed  and  computations 
were  begun  on  the  circular  drop-inlet  data.    None  of  these  computations  has  yet  beer 
checked.    Present  indications  are  that  the  Ste  Anthony  Falls  Hydraulic  Laboratory 
Technical  Paper  N05  8  entitled  'Hydraulic  Design  of  the  Box  Inlet  Drop  Spillway'  car 
be  used  to  determine  the  flow  over  drop  inlets  square  in  plan  iip  to  the  point  where 
the  barrel  begins  to  flow  full  at  intervals  and  creates  suction  in  the  drop  inlet. 
Above  this  point  the  flows  computed  using  Technical  Pawer  No,  8  are  less  than  ac- 
tually occur.     In  other  words,  for  any  given  flovj-  the  heads  computed  using  Techjiical 
Paper  No,  I  are  less  than  vfjll  actually  occur  and  are  therefore  on  the  safe  side«" 

Supplemental  Irrigation  in  Virginia  Agricultural  Production  -  T,  "Jo  Ed- 
minster,  Blacksburg,  Virginia«-"The  rainfall  for  the  month  was  approximately  2»09  ^ 
inches.    The  pasture  irrigation  system  has  been  under  steady  operation  for  the  past  i 
3  vreeks.    The  fourth  application  of  1,5  inches  has  been  completed  and  eight  settings 
on  the  fifth  application.    At  present  the  carrying  capacity  of  the  irrigated  lots  is 
double  that  of  the  check  lots  and  if  the  drought  continues  for  2  weeks  the  check  ^ 
plots  will  be  unable  to  support  continuous  grazing.    Due  to  the  drought  conditions 
watering  tanks  were  placed  in  each  lot  being  filled  from,  the  irrigation  main« 

"The  ladino  areas  in  each  lot  have  been  seeded  and  only  a  small  amount  of  seed  has 
germinated  to  date« 

"On  the  control  plots  the  burley  tobacco  has  been  harvested  and  the  green  stalk 
weight  indicates  a  decided  increase  in  I'avor  of  irrigation.    The  third  cutting  of 
alfalfa  was  made  on  August  Ih  and  two  applications  of  1,2  inches  of  water  have 
been  applied  to  the  stubble, 

"The  corn  .plots  also  received  two  aoplications  of  1,2  inches  of  water," 
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Drainage  Studies  -  J.  C,  Stephens,  West  Palm  Beach,  Florida5--"At  the  Ever- 
glades Experiment  Station,  observations  were  continued  on  the  six  concrete  tanks 
which  were  planted  with  kenaf  on  July  20,  195l«    As  of  the  end  of  August,  the  crop 
averaged         feet  in  height.    There  is  considerable  variation  in  plant  height  and 
density  in  the  test  area,  and  soil  samples  will  be  analyzed  for  chemical  constitu- 
ents which  may  be  causing  this  growth  variationc" 

Drainage  Studies  -  M,  Ho  Gallatin,  Homestead;^  Florida, -"Rainfall  during 
the  period  was  very  irregular  across  the  area,  varying  from  2t,3h  inches  at  the  Coop- 
er Grove  (Silver  Palm  and  Farm  Life  Road)  to  llo9B  inches  on  West  Mowry^    The  heavi- 
est rains  occurred  along  the  western  edge  of  the  area  with  the  lighter  rains  be- 
ginning about  the  center  and  extending  northeastward  toward  Miamio 

"Moisture  readings  on  the  mulch  plots  from  the  1st  to  the  liith  showed  low  readings© 
From  the  middle  to  the  end  of  the  month  with  light  infrequent  shovrers,  readings  for 
the  natural  cover  plot  increased  m.ore  rapidly  than  the  check  plot.  This  can  be  ac- 
counted for  by  the  fact  that  there  is  a  heavy  growth  of  native  grasses  which  is 
probably  using  water  very  rapidly  at  this  time  of  the  year.  For  the  pine  straw  and 
grass  mulch  and  shavings  areas  readings  increased  slightly© 

"Samples  collected  for  nitrate  analysis  from  the  plots  showed  the  natural  cover, 
shavings,  arid  check  areas  remained  low,  2  to  3  parts  per  million.  Both  the  pine 
straw  and  grass  mulched  plots  had  increased  considerably  running  60  to  70  ppra, 

"Moisture  readings  in  the  Sunland  Grove  Plots  area  from  August  1  to  the  lUth  re- 
mained quite  low.    From  August  15  to  the  end  of  the  period  only  Oc93  inch  of  rain 
was  recorded  in  this  area,    With  the  lov/  rainfall  and  of  course  rapid  growth  of  the 
trees  there  viras  a  very  rapid  decline  in  available  moisture  and  all  the  plots  showed 
that  the  soil  was  near  the  wilting  point.    It  was  recommended  that  water  be  ^plied 
to  the  area  by  irrigationo 

"Samples  collected  during  the  early  part  of  the  period,  in  connection  with  the  leadh- 
ing  studies  showed  that  som.e  nitrogen  was  lost  during  this  period.    All  of  the  areas 
sampled  showed  a  comparatively  low  level.    During  the  end  of  the  period  with  only 
light  occasional  sh)wers  the  level  on  those  plot  areas  on  which  the  higher  organics 
were  used  built  back  somewhat.    Blod<:3  on  which  the  Nitrea  ms.terial  is  being  \ised 
built  up  from  13  to  66  ppm.     In  those  areas  where  more  readily  available  types  of 
nitrogen  were  used  the  build-up  was  not  as  greats" 

Drainage  Studies  -  I*  L,  Saveson,  Baton  Rouge,  Louis ianae -"Grading  Yirork 
was  completed  the  last  of  August  on  the  ,65-acre  test  at^ea  at  Cinclare  Plantations 
''•'e  contemplate  using  this  particular  area  for  further  studies  on  grading  work  and 
along  with  it  some  studies  on  draw  down  and  ].ike  information  on  drainage,  ditches^ 
since  the  area  is  close  to  the  highway  and  can  be  reached  in  bad  weathers    Part  of 
the  area  is  to  be  planted  flat  and  experimental  work  carried  on  which  has  been  trie 
on  a  limited  scale  for  the  last  2  years.    All  indicatn.ons  are  that  the  test  areas 
which  were  vrorked  last  year  and  are  in  cane  this  year  have  withstood  the  drought 
much  better  than  the  check  areas  and  other  cane  fields c    The  one  area  that  vras 
planted  and  cultivated  on  the  flat  seems  to  have  approximately  the  same  growth  as 
cane  "which  is  up  on  rowso 

"The  two  test  areas  on  St,  Delphine  Plantation  of  a  ^oroximxately  80  acres  seem  to 
indicate  that  it  is  probably  the  best  cane  on  the  plantation.    Of  course,  when  this 
cane  is  cut  during  the  coming  grinding  season  we  will  have  more  inf orniation©" 


Draina-;e  Studies  -       G.  Diseker,  Raleigh,  North  C?-rolinao-"It  has  not 
been  necessary  to  apply  chemicals  to  the  vegetation  in  the  McRae  canal  since  last 
November,  at  which  time  k  ounces  of  extrone  number  l\h  per  k  ;rallons  of  water  was 
applied.    The' plants ^  Pennywort  and  Pease  Loose  Strife  did  not; reappear  this  year* 
Only  an  occasional  sprig  of  the  Burr  Reed  was  observed  this  summer.    This  plant  pre- 
viously covered  the  canal  and  caused  considerable  dama:";e.    The  greatest  n\imber  of 
plants  found  amounted  to  from  1  to  3  plants  in  about  600  yards.    It  is  believed  that 
they  were  not  killed  when  the  spray  was  applied  in  the  fall  since  there  were  a  nui.i- 
ber  of  sm^all  plants  under  water  and  these  did  not  come  in  contact  with  the  spray* 
The  canal  bottom  is  now  a  uniform  slope  and  no  pools  or  S'jdiment  deposits  are  pres- 
ent as  a  result  of  the  Burr  reeds.    It  was  observed  that  cattails  are  becoming  nu- 
merous in  the  cross  or  headland  canals  which  empty  into  the  McRae  canalc" 

-.Drainar^e  Studies  -  C,  B,  Gay,  Fleming,  Georgia, -"Yfe  succeeded  in  getting 
established  plots  of  Coastal  Bermuda  Grass,  Pensacola  Bahia,  and  Sericca  Lespedeza 
this  spring.    These  plantings  according  to  several  observers,  including  ¥\x-.  Bailey, 
are  unusually  good  and  possibly  some  of  the  best  for  first  year  gro-vvth  that  have 
ever  been  seen.    These  plantings  along  with  some  other  summer  plantings  in  our  small 
l/l|0  acre  observational  plots  are  very  encouraging  and  indicate  that  the  heavj""  gum- 
bo soils  are  good  pasture  soils©" 

Drainage  Studies  -  T,  "".'J,  Edminster,  Blacksburg,  Virginia,-" Mr,  Y'alker  re- 
ports, that  considerable  time  was  devoted  to  perfecting  a  method  for  determining  the 
spacing  of  drainage  laterals  from  s       core  -pormcability  determinations.    The  method 
is  based  on  the  assumption  that,  regardless  ^\f  the  path  that  hydrostatic  water  takes 
as  it  recedes  through  the  soil,  the  resultant  may  be  expressed  in  vectors  along 
radii  extended  into  the  soil  profile  with  the  drain  lateral  as  their  origin," 

Sedimentation  Studies  -  R.  ""Toodburn,  State  College,  Mississippi. -"Calcu- 
lations were  com.pleted  early  in  the  month  on  debris  basin  surveys  for  determination 
of  .  sediment  production  rates  on  gullied  lands.,.^    This  ,  subject  is  covered  in  a  special 
report  yfhich  is  quoted  below; 

"On  August  10,  a  conference  was  held  at  Arkabutla  Lake  with  Mr.  Cozzani  and  L'Ir. 
Kavanaugh,  Vicksbirrg  District  /irmy  Engineers,    The  lake  had  recently  been  drained 
as  low  as  possible  in  a  fish  improvement  program  and  a  fine  opportunity  vras  afford- 
ed to  examine  the  sediments  on  tlie  bottom  of  the  conservation  poole 

"Lake  ili'kabutla  (Coldwater  River)  is  one  of  four  dams  on  the  main  hill  tributaries 
of  Yazoo  River.     It  has  a  drainage  area  of  9U8  square  miles  and  was  placed  in  serv- 
ice in  19Ul«  '  Sediment  surveys,  19U7  resulted  in  only  597  acre-feet  of  deposits  af- 
ter 6,3  years  of  operation  or  an  annual  depletion  of  storage  of  0,11  percent.  These 
surveys  were  made  with  an  echo  sounder  and  the  Army  authorities  were  somewhat  du- 
bious of  the  very  low  rates  obtained.    Accordingly,  they  were  desirous  of  verifying 
the  sediment  volum.es  by  visual  inspection  during  the  period  the  lake  vfas  de-wateredo 

"At  all  of  the  points  we  visited  during  the  day,  there  seemed  to  be  an  average  depth 
of  sediment  of  only  about  3  inches  over  the  conservation  pool, 

"Obviously,  the  heavy  sands  are  gcdng  out  in  the  tributary  valleys  and  are  not  reach- 
ing to  any  great  extent  into  the  flood-control  pool  and  not  into  the  conservation 
pool  at  alio 

"A  question  attracting  continuous  interest  from  flood  control  personnel  in  the  Ya- 
zoo River  watershed  project  is  the  magnitude  of  sediment  production  from  allv.tj'pes 
■  of  land  use  and  particularly  from  gullied  areas* 
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"Some  early  information  was  furnished  by  IVoodbiirn-^  from,  studies  of  rates-  of  gully 
wall  recession  in  a  Tallahatta  formation  q;nlly  3  miles  N,  \'U  of  Oxford,  MisSc,  for 
the  periods  1936  -  1937?  193'7  -  1939,  and  1939  -  19i;9.    The  rate  for  the  last  10 
years  of  this  study  was  loQk  inches  (vertical  measure)  per  year* 

"Since  further  informatiDn  on  this  subject  w-as  needed,  it  was  decided  that  debris 
basins  or  sand  traps  below  gullies  offered  opportunity  to  supplement  the  early  find- 
ings,   Accordin^^ly,  cross-secti jn  surveys  were  made  in  several  typical  basins  above 
dams  constructed  in  Lafayette  County  in  June  19l49» 

"These  basins  are  located  near  the  old  Taylor  Road  about  7  miles  south  of  Oxford, 
Miss.,  and  are  in  the  Tallahatta  formation^    There  is  a  loessial  surface  stratum  of 
several  feet  thickness  and  below  are  found  sand  deposits  of  varying  degrees  of  con- 
solidationo  I 

"In  June  19^1  re-surveys  were  made  and  the  volume- of  sediment  (mainly  sand)  was  com- 
puted for  each  site  studied, 

"An  accurate  plane  table  survey  was  made  in  order  to  comijute  the  actual  bare  sedi- 
ment contributing-^  area  of  the  gully,  the  non-controbuting  part,  such  as  pond  sui'face, 
sand  deltas,  etc,,  and  also  the  drainage  areas  contributory  to  the  gully  system, 

"Table  1  shows  pertinent  data  for  the  gullies  studied  and  the  sediment  production 
rate  computed  from,  the  measurements  of  sediment  volume  charged  to  a  producing  area* 
The  most  valid  figiu'e  for  use  is;  considered  to  be  the  sediment  production  rate  cal- 
culated on  the  basis  of  net  gully  area  exclusive  of  pond  and  sand  deltas c 

"TiVith  the  exception  of  y/2  ^"est  v/hich  had  a  rate  of  1^73  inches  per  acre  of  net  sedi- 
ment producing  area  per  yaar,  the  rates  of  Z,31,  2c 77,  and  2,h3  are  in  rem.arkably 
close  agreement,    A  field  check  of  #2  V'est  disclosed  that  this  gully  had  some  areas 
of  rock  frag-ment  surface  and  also  some  small  brush  teiaporary  dams  each  of  which 
caused  somewhat  less  material  to  mOve  to  the  pond  for "measurement, 

"Kudzu  was  planted  in  these  gullies  February  1950  and  re-fertilized  in  spring  of 
19^1.    These  plantings  were  d-.oing  very  well  by  .June  1951  o    They  have  had  little  if 
any  effect  on  sedrment  production  rate  prior  to  the  spring  of  19^1^    The  meas^ired 
rates  may,  therefore,  be  considered  as  typical  of  unvegetated  gullies*    Any  measure- 
ments in  the  future  vrill  und  >ubtedly  be  influenced  by  the  protective  effect  of  the 
kudzu  as  it  had  ,1u3t  reached  the  stage  in  June  19^1  that  the  protective  influence 
was.  becoming  im.portanta 

"In  table  2  rainfall  fr  rm  June  21,  19i;9,  to  June  20,  1951,  is  compared  with  the 
long-time  fig-are.    The  total  rainfall  for  thivS  period  was  13c 5  percent  above  the 
long-time  average  which  would  indicate  that  the  sediment  production  rates  reported 
ma^'  be  s'^mc^what  above  the  long-time  exi:iectanciest,    Differences  in  annual  rainfall 
from  year  to  year  do  not  necessarily  mean  differences  in  erosion  as  intensity 
characteristics,  antecedent  rainfall,  etc.,  enter  the  picture «    F®r  instance,  in 
19lt9  a  bare  plot  on  a  9  percent  slope  at  State  College  lost  l65,7liO  pounds  of  soil 
with  59*01  inches  of  rain.    In  19Uh  the  annual  rainfall  was  less,  only  53,98  inches, 
while  the  soil  loss  from  this  plot  reached  the  fantastic  figure  of  271,l460  pounds* 
Data  from  other  years  for  this  plot  will  further  verify  the  point, 

"It  may,  therefore,  be  seen  that  the  departure  from  normal  rainfall  for  the  period 
studied  is  not  sufficient  t&  justify  the  belief  that  the  sediment  production  rates 
are  greatly  different  from  averstge.    Data  are  not  available  to  pursue  this  point 
with  any  expectation  of  further  ref inementj 

%oodburn,  R.    science  studies  a  gully*    Soil  Conservation,    August  19U9c 


•LA 
On 
H 

0 


o 

4f 

On 

OS 
H 


o 

•H 


to 

■rt' 


to 
•H 


o 

e 

-P 
t\3 

■ri 
-p 


CO 


f1 

o 

•H 

O 

o 


0) 
CO 

I 
I 

0 


CD 


o 

•H 

3 

CO 

D 

|3 

w 

C\J 

o 

Jh 

M 

P- 

(x) 

Ti 

CO 

o 

(0 

1  1 

o 

CD 

vO 

■■■  i 

9 

s 

o 

An 

In 

M 

EH 

O 

u 

•H 

o 

+2 

^\ 

O 

j:^ 

05 

CO 

v£) 

o 

CD 

vO 

Sh 

Cvl 

p.' 

• 

Q 

-P 

• 

C5 

Cfi 

CO 

03 

■P 

o 

H 

0 

CO 

t — 

(D 

I'j 

CJ 

CO 

o 

• 

?-i  pi 

o 

^  H 

P. 

in 

!>5 

m 

H 

rH 

oi 

S) 

H 

CO 

^  t 

CO 

CD 

CO 

03 

•H 

CO 

G) 

o 

o 

CO 

Ol 

CO 

(X) 

rH 

1 — i 

03 

.,--> 

o 

en 

(U 

bX) 

CO 

01 

0? 

CD 

"LOi 

Ci 

0) 

t, 

* 

•H 

u 

o 

ci 

!^ 

■g 

On 

H 

CD 

[  1 

nr\ 
^*  ' 

03 

-P 

•H 

_:j 

O 

!H 

CO 

O 

CO 

03 

•P 

O 

0) 

H 

O 

•H 

• 

PQ 

en 

• 

« 

• 

CM 

H 

CO 

-=t 

CO 

OD 

CN 

e 

• 

• 

H 

H 

H 

C\J 

H 

CZD 

T-TN 

i-i 

CO 

* 

• 

o 

H 

H 

CO 

O, 

CN 

CNJ 

CJ 

C\J 

• 

e 

o 

CK 

-J- 

CO 

CC' 

e 

« 

• 

r 

1  1 

O 

o 

H 

On 

1-1 

CO 

On 

\.ry 

H 

CO 

O 

H 

H 

CO 

H 

H 

CO 

-P 

■P 

-p 

CO 

CO 

CO 

'1) 

H 

CO 

=tte 

=tfc 

H 

H 

H 

rH 

rH 

o 

o 

o 

pi 

-p 

-p 

r 

• 

• 

pq 

m 

pq 

-r  37  - 

"TiVhen  the  1939  to  19^9  study  is  considered  together  \Tith  the  four  gullies  reported 
herein,  it  would  appe.ar  that  a  rate  of  2  inches  per  year  seems  about  right  for  de- 
sign purposes  for  such  sites» 

Table  2, — Comparison  of  rainfall  for  peri')d  June  -  19l49  to  June  -  1951 


Month 

191 '9  ' 

Avera.?;e 

1950 

Average 

1951 

Average 

Juno  21-30 

2eO^ 

Uh^ 

July 

2,33  ■ 

ii.26" 

■  5.32  ■ 

•  •  'U,26- 

August 

6.12 

3o6l 

6o65 

3.61 

S.'spteiiiber 

.99 

3;32 

-  ■  U«20  ' 

■  3.32 

October, 

7.72  ., 

2,98  . 

1.15 

2o98 

November 

.71 

h.^h 

5cl49 

•I;.5U 

December 

iu76 

6.02' 

3*li6 

6.02 

J  anuar7 

■  9.9? 

5»oU. 

February 

6J45 

1;.22 

60O7 

U*22 

M.irch 

7,59 

5.71 

7.39 

5.71 

April 

5.96 

U,88 

hdh 

Iu88 

?ilay 

3«8ii 

Uo38 

2,70 

li,38 

June  1-20 

3.77- 

ii.3li 

1,2U 

2:o89 

Total 

26.18 

6)4.91 

53»30 

31.1;6 

27.12 

Total  rainfall  for  period  121, 05  inches 
Long-time  average  for  same  period  IO606O  inclies 

-"-June  1  to  30  inc« 

Hydraulic  Studies  -  W,  0.  Ree,  Stillwater,  Oklahoma. -"Three  \vater sheds 
have  been  placed  in  operationo    The  areas  are  15  acres,  90  acres,  and  210  acres. 
Two  more  in  the  same  vicinity  are  being  planned-,    These  virill  have  areas  of  530 
acres,  and  about  2,000  acres.    All  vfatersheils  are  in  virgin  grass  pasture  and  on 
the  same  soil  type  and  topography.    The  run-off  measuring  devices  are,  the  existin! 
road  culverts* 

"On  July  15  what  way  be  a  I'ecord  runoff  occurred  from  these  watersheds.  The  fol- 
lowing peak  rat:.s  were  observed: 

01  (15  acres  )  -  72  c,  f.  s.  (l) 
03  (90  acres)    -  U72  c.  f.  s.  (2) 
Ch  (210  acres)  -  326  c.  f.  s»  (3) 
C5  (530  acres)  -  2,690  c.  f,  s,  (h) 

(1)  Estimated  peak  flow  through  culvert,    A  pondage  correction  has  not  been 
applied, 

(2)  This  is  a  good  estiip.ate.    The  culvert"   has  been  calibrated  by  models. 
A  ponibge  correction  has  been  appliedf, 

(3)  Estimated  peak  flow  through  culvert.    Pondage  correction  h^as  not  been 
aoplied.    This  correction,  when  applied,  w illprobably  increase  this  rate 
by  50  percent. 
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(U)  This  is  a  rough  estimate.    The  capacity  of  the  culvert  was  exceeded  aiid 
flow  2  feet  deep  occurred  ove  ^'  the  roadway.    The  estimate  is  based  on 
high  water  marks  and  a  survey  of  the  road  profile* 

"A  good  measure  of  the  rainfall  v/hich  caused  these  flows  was  not  obtained,  ^Tliile 
two  recording  gaffes  were  in  operation  they  apparently  did  not  catch  the  maximuia 
rain  which  occurred  over  the  watersheds.    The  observed  rainfall  intensities  from 
one  gage  were: 


Storm 

Duration 

5  min 

15  min 

30 •min 

60  min 

105  min. 

Intensity  in 

h.hh 

U.20 

2,86 

2.10 

hr 

"Just  III-  hours 

before  this 

storm  2,93 

inches  of  rain 

were  caught  by 

this  gage. 

"During  this  storm  several  tornadoes  were  observed  in  the  vicinity.  These  tornadoes 
may  have  caused  non-uniform  distribu.tion  of  the  rainfall  even  over  a  small  area«" 


r 
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IRRIGATION  AND  WATER  CONSERVATION  DIVISION 

Irrigation  Studies  -  K.  Harris  and  H,  B,  Peterson,  Phoenix,  Arizona,- 
Karl  Harris  reports,  "measurements  of  water  applied  to  and  run  off  from  a  69~acre 
cotton  field  at  Eeardsley  were  continued,.    To  date,  six  irrigations  averaging  about 
7  inches,  plus  a  pre-irrigation,  have  been  given  this  fieldo    Total  amount  of  water 
applied  has  been  just  under  6  acre-feeto    Of  this  amount,  about  3B  percent  has  gone 
off  as  waste  vfater^    This  field  is  receiving  plenty  of  water  at  the  expense  of  other 
cotton  fields  which  have  been  allowed  to  dry  up  for  lack  of  water^    It  is  planned  to 
continue  ra^jasurements  of  water  applications  to  this  field  for  the  remainder  of  the 
season,  and  at  that  time  to  again  take  Uhland  core  samples  to  determine  the -degree, 
to  which  this  field  has  been  compacted  as  compared  to  its  condition  at  the  begin- 
ning of  the  season» 

"Pl/ins  are  being  made  for  conducting  tillage  tests  on  various  field  crops  and 
vegetables.    These  tests  will  be  replicated  on  the  University  Farms  at  Safford, 
Mesa,  and  Yuma,    In  one  test,  winter  grain  will  be  planted  v/ith  five  different  types 
of  seed-bed  preparation,  and  three  different  frequencies  of  irrigation.    The  five 
seed-bed  preparations  v;ill  vary  from  rough  plovred  land  to  a  fine  powdery  seedoed. 
It  is  planned  to  compare  the  yield,  infiltration  rate  and  pentrometer  readings  on 
these  different  treatments «    Also,  plans  have  been  made  to  plant  early  spring  let- 
tuce on  three  different  types  of  seed-bed  preparations,  ranging  from  extremely  rough 
plowed  land  to  a  fine  powder^'  seed  bed.    Superimposed  on  these  types  of  seed-bed 
preparation  will  be  three  different  sche'dulcs  for  cultivations    One  set  will  be  cul- 
tivated after  each  irrigation,  one  set  for  vreed  control  only,  and  one  set  will  have 
no  cultivation  but  v/ill  be  hand-hoed  for  weed  control,    With  good  luck,  valuable 
data  should  be  obtained  from  these  tests, 

"A  differential  irrigation  test  is  being  started  at  the  University  Vegetable  Re* 
search  Farm  at  Tempo  on  winter  lettuce »    Three  different  soil-moisture  levels  will 
be  maintained  in  conducting  these  tests o.    The  high  water  application  plots  will  be 
irrigated  when  the  percent  moisture  in  the  soil  is  75  percent  of  the  field  moisture 
holding  capacity.    The  medium  treatment  will  be  irrigated  when  the  moisture  per- 
centage is  at  50  percent  field  moisture  capacity,  and  the  low  water  application 
treatment  will  be  made  when  the  moisture  percentage  is  at  2$  percent  of  the  field 
moisture  holding  capacity©    The  soil  moisture  will  be  determined  by  soil  samples^ 
It  is  Planned  to  m.easure  the  water  entering  these  plots  by  means  of  two  Parshall 
measuring  flumes  and  Friez  ^5ater  Storage  Recorders - 

Imperial  Valley  Drainage  Investigations- -  -Ha-  F.  -Blaney,  Los  Angeles, 
Calif orniao-"A  preliroinar.y  report  on  the  results  of  studies  conducted  by  the  Re- 
search Office,  in  cooperation  with  the  Imperial  Irrigation  District  and  Operations, 
Soil  Conservation  Service,  for  the  period  January  19^0  to  July  l95l,  was  reviewed. 
This  report  presents  the  results  of  studies  on  the  following  subjects:     (l)  Drain- 
age and  tile  systems;  (2)  Leaching;  (3)  Lenticules;  (h)  Artesiagraphj  (5)  Salton 
Sea  evapomtion;  (6)  East  Mesa  ground  water;  and,  (7)  Ground-v/ater  survey  of  Im- 
perial County,    It  consists  of  100' pages  and  includes  27  tables  and  30  figureso 
Field  studies  on  this  project  have  been  completed  and  individual  reports  on  several 
phases  of  the  v;ork  are  being  prepared  for  publication<,    George  Bradshaw,  Co-Project 
Leader  of  the  project  has  transferred  to  Boise,  Idaho,  to  initiate  a  drainage  stu(^ 
in  that  vicinity^" 

Increased  Production,  Imperial  Valley  Resulting  from  Reclamation  - 
W,  W,  Donnan  and  G,  Bradshaw,  Los  Angeles,  Calif ornia, -"On  a  number  of  those  farms 
where  tile  systems  were  installed  and  the  saline  water-logged  land  had  been  re- 
claimed, a  study  of  production  records  for  several  years  viras  made  in  cooperation 
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with  the  District  Conservationist  and  local  farmers,    Vfhere  possible  production  be- 
fore tiling  was  f^ecured  and  production  for  succeeding  years  after  the  drainage^ 
reclamation,  and  land  leveling  hid  been  accomplished  was  deterrainede    These  records 
are  all  from,  farms  where  Soil  Conservation  Farm  Plans  were  drawn  up  and  carried  out. 

"Farm  Mo,  1  of  180  acres  produced  950  pounds  of  barley  per  acre  in  19h$»    It  ^-/c^s 
leveled  and  tiled  and  produced  Ik,  136  pounds  of  alfalfa  per  acre  in  19U7;  lh)12$ 
pounds  of  alfalfa  per  acre  in  19l|8  and  19U9  and  2,2l|.0  poands  of  flax  seed  oer  acre 
in  1950, 

"Farm  Mo,  2  of  l60  acres  produced  2,200  pounds  of  barley  per  acre  in  19i4.7»    It  was 
leveled  and  tiled  and  produced  Li.,600  pounds  of  barley  per  acre  in  19U8,  3^300  pounds 
of  flax  seed  per  acre  in  19U9  and  3s300  pounds  of  flax  seed  per  acre  in  1950, 

"Farm  Mo,  3  of  l60  acres  was  leveled,  tiled,  and  leached  in  19U7,  Its  production 
increased  the  first  year  from  1,120  pounds  to  3*300  pounds  of  fLax  seed  per  acre<i 
This  land  also  produced  3j5'38  pounds-  of  ?/heat  per  acre  in  19^0 e. 

"Farm  Mop  h  of  320  acres  was  leveled,  tiled,  and  1  ached  in  19U7o    Its  production 
increased  from  8,835  pounds  of  alfalfa  per  artre  to  17*367  pounds  of  alfalfa  per  acre 
the  first  year.    In  1950  it  produced  18,259  pounds  of  alfalfa  per  acre, 

"Farm  No.  5  is  a  10-acre  lemon  orchard.    It  was  producing  200  boxes  per  ac-^e,  but 
after"' tiling  it  produced  275  boxes  per  acreo 

"Farm  No.  6  consisting  of  80  acres  out  of  production  due  to  saline  and  water-logged 
condition  was  leveled,  tiled,  and  leached  in  19ii9«    It  produced  2,000  pounds  of  bar- 
ley per  acre  in  1950. 

"FarmJ\fo,_7  consisting  of  35  acres  was  producing  only  950  pounds  of  barley  per  acrej 
after  leveling,  tiling,  and  leaching  this  plot,  produced  15  tons  of  sugarbeets  per 
acre, 

"These  production  increases  indicate  what  can  be  done  v/hen  a  good  program  of  drain- 
age, land  leveling,  and  reclamation  is  adooted.    Indications  arc  that  if  the  land 
can  be  drained  by  tiles,  leached  of  harmful  saline  elements,  and  leveled  to  provide 
good  distribution  of  water,  the  increase  in  production  v/ill  soon  pay  for  the  im- 
provements c  " 

Ventura  County  Irj.vestigations  -  G,  M.  Litz,  V,  S,  Aronovici,  and  T« 
Gish,  Los  Angeles,  Califa-"In  connection  with  the  cooperative  water-supply  study  of 
Zone  3)  Ventura  County,  Calif,,  arrangements  were  made  to  secure  soil-moisture  sam- 
ples at  the  rainfall  penetration  sampling  stations,  and  volume  weight  soil  samples  " 
on  the  two  consumptive-use  plots,  near  the  end  of  September >    Some  time  was  spent 
making  irrigation  checks  on  fields  of  tomatoes  and  black-eyed  beans*    Soil  samples 
were  taken  in  sets  of  six  holes  at  three  locations  on  the  plots  a    These  soil  sam- 
ples were  taken  both  before  and  after  irrigation.    Total  amount  of  soil  samples 
taken  was  666, 

"The  Fox  Canyon  sands  which  are  the  lower  member  of  the  Los  Posas  formation  appeared 
to  be  the  only  major  source  of  water  supply  of  deep  wells.    That  is,  wells  in  excess 
of  300  feet.    As  an  outgrowth  of  a  field  trip,  it  has  become  quite  apparent  that 
there  are  two  distinct  problems  as  related  to  water  spreading  in  tliis  area.  The 
first  one  is  the  spreading  of  waber  so  that  it  will  enter  the  Fox  Canyon  sands  and 
eventually  become  available  to  the  deep  wells.    The  second  problem  deals  with  the 
shallow  wells,  which  derive  their  water  from  the  alluvial  fill,    Haopy  Camp  Canyon 
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is  still  the  most  promising  site  for  this  type  of  water  spreading„    A  series  of  sta- 
tions were  selected  for  soil  permeability  tests o    These  stations  include  three  sites 
in  the  Happy  Camp  Canyon;  two  stations  in  the  Los  Posas  streambed;  and  a  station  or 
tvvo  near  the  spreading  grounds  above  Moorparko" 

Upper  Santa  Ana  River  Studies  -  D,  C,  Muckel,  Berkeley,  Calif orniao-"Prog- 
ress  is  oeing  made  on  the  final  report  of  the  Upper  Santa  Ana  River  Valleyo    A  few 
changes  in  the  original  outline  have  been  necessary  to  bring  it  into  conformance 
with  Blaney's  request  that  the  report  be  kept  as  brief  as  possible  and  to  place  de- 
tail information  under  a  separate  cover  as  'Basic  Data^ '    This  seems  to  be  working 
out  very  well,    San  Bernardino  County  has  recently  requested  certain  information  on 
specific  areas  and  the  tables  to  be  included  in  the  'Basic  Data'  show  the  required 
information.    It  is  expected  that  the  Basic  Data  will  not  be  given  as  wide  a  dis- 
tribution as  the  main  report*    However,  our  cooperator,  San  Bernardino  County,  has 
need  for  this  information  and  it  cannot'  be  entirely  eliminated  from  all  distribu*»  * 
tion," 

m 

Wabcr  Spreading  -  San  Joaquin  Valley?  California'  -  Dj  Co  Muckel,  L,  Schiff, 
and  Ce  E,  Johnson,  Bakersfield,  Calif orniac -"All  of  the  tests  outlined  under  the 
most  recent  'prograia  of  operation'  for  the  field  test  ponds'  have  as  yet  not  been 
"    carried  out  -  ovfing  partly  to  vacation  schedules.    Investigations  were  continued  on 
the  effect  of  head  on  inf iltrotion,  the  effect  a-^parently  varving  with  friction  and 
velocity  (factors^of  porosity)  other  things  being  reasonably  equal,  such  as  particle 
parameter^    It  is  planned  to  construct  a  simple  tube  to  increase  head  on  soil  for 
preliminary  investigations  of  the  effect  of  head.    For  certain  soils  and  treatments 
it  appears  that  water  spreading  might  be  more  economical  if  applied  under  greater 
heads  and  smaller  areas*    Further  progress  on  this  subject  will  be  reported^    A  stud^- 
was  started  to  determine  if  additions  of  organic  residues  to  the  surface  6  inches  of 
soil  affects  the  organic  matter  content  of  deeper  layers «    Preliminary  data,  indi- 
cate-  that  the  organic  matter  content  of  the  soi^  to  a  depth  of  2h  inches  has  been 
increased  slightly  over  a  co;:iparable  depth  in  untreated  soilf" 

Snow  Surveys  and  Irrigation  Water-Supply  Forecasts  -  C,  Rohwer, ,Ft»  Col- 
lins, Colorado«,-"From  preliminary  reports,  water-supply  forecasts  for  19$1  appear  to 
be  reasonably  accurate  except  for  the  Colorado  River  at  Grand  Canyon  and  some  other 
Colorado  River  tributaries,  particularly  the  Green  Rivero    The  shortage  of  actual 
flow  compared  to  the  forecast  is  partially  due  to  deficient  late  spring  and  early 
summer  precipitatione    However,  recent  studies  indicated  that  the  main  reason  for 
the  error' was  failure  to  recognize  the  extreme  deficiency  in  soil  moistm-e  on  the 
^  high  mountain  watersheds  for  the  past  two  seasons 

Study  of  Seepage  in  Irri;^ation  Channels  -  C,  Rohwer,  Ft.  Collins,  Colora>- 
do o -"Torrential  rains  the  first  week  in  August  flooded  the 'seepage  rings'  at  the 
Bellvue  Laboratory  and  on  the  Poudre  Supply  Canal,    However,  only  minor  damage  was 
done  to  the  equipment?    The  interruption  of  the  seepage  record  was  limited  to  the 
periods  ^vhen  the  seepage  rings  overfloYfed© 

"During  the  tests  of  the  permeability  of  the  soil^of  the  prpposed  North  Poudre  Sup-' 
ply  Canal,  it  was  observed. that  the  rate  varied  vfith  the  time  of  day,  with  the 
maxim-um  occurring  in  the  early  morning  hours.    Tests  were  made  on  the  seepage  rings 
in  August  to  determine  whether  similar  variations  occurred  in  the  seepage  rateso 
Readings  were  taken  at  2-hour  intervals  for  3  days  but  no  apparent  variation  of  the 
rate  at  different  times  during  the  day  and  night  was  foundc 
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"A  series  of  drop  tests  on  the  effect  of  depth  on  the  seepage  rate  from  the  seepage 
rings  was  made  during  the  latter  part  of  August,    Observations  of  the  seepage  rate 
were  made  at  various  depths  from  2  inches  to  2I4  inches j,    The  seepage  rate  at  the 
Bellvue  Laboratory  site  decreased  as  the  depth  decreased  and  although  the  seepage 
rates  this  year  are  much  smaller  than  they  were  last  year  the  results  follow  a  sim- 
ilar pattern.    At  the  Poudre  SuDply  Canal  site  the  seepage  rate  is  so  small  that  the 
effect  of  depth  is  overshado^ved  by  the  evaporation  and  consequently  the  decrease  in 
the  seepage  rate  is  not  apparento    Correcting  the  seepage  rate  by  the  amount  of  the 
evaporation  may  make  it  possible  to  detect  the  effect  of  depth  on  these  seepage 
rings o 

"Tests  of  the  plastic  bag  and  the  variable  head  permeameters  were  continued "in  the 
seepage  rings  at  both  sites©    Observations  were  also  made  with  the  well-type  perme- 
ameter  in  the  soil  near  the  seepage  rings.    These  data  have  not  been  completely 
analyzed  but  they  are  in  reasonably  close  agreement  with. the  seepage  rates  shown  by 
the  rings c 

"Seepage  measurements  were  made  on  the  Arthur  Ditch  by  the  inflow-outflow  raethod> 
These  tests  show  a  definite  gain  whereas  last  year  a  loss  was  found  in  the  same  sec- 
tion of  the  canal»    It  is  possible  that  the  heavy  rains  this  month  raised  the  water 
table  to  the  point  that  the  seepage  is  into  the  ditch.    This  possibility  will  be 
investigatedo" 

Performance  Tests  of  Well  Screens  -  C,  Rohwer,  Ft,  Collins 5  Colorado;* -"A 
series  of  tests  was  completed  on  the  flow  of  sand  through  I/8-  and  l/i^-inch  gravel 
in  a  6-inch  plastic  tubes    For  these  tests  the  sand  and  the  gravel  were  placed  in 
the  tube  while  it  was  filled  with  water*    The  sand  was  poured  into  the  water 
through  a  1-inch  pipe  to  eliminate  segregation  of  the  different  sizes  of  particles 
in  the  sand.    This  was  not  considered  necessary  for  the  gravel  because  of  the  large 
and  more  uniform  size  of  particles.    After  the  sand  and  gravel  were  in  place  they 
were  compacted  by  tapping  the  tubeo    The  sand  and  gravel  were  placed  in  the  tube 
with  the  tube  vertical  but  the  tests  were  made  with  the  tube  horizontal.  This 
method  worked  satisfactorily  and  there  was  very  little  air  trapped  in  the  sand  and 
the  gravelo 

"Tests  of  the  flow  through  the  sand  and  gravel  packed  in  this  manner  disclosed  that 
the  head  available  was  not  sufficient  to  produce  the  maximum  flows  desired*    It  was 
first  thought  that  this  might  be  due  to  greater  compaction  of  the  sand  in  the  model 
but  a  new  analysis  of  the  problem  by  Mr,  Loather^ood  indicated  that  the  difficulty 
might  be  caused  by  an  error  in  the  assumed  scale  ratio  of  the  model.    The  original 
computation  was  based  on  the  ratio  of  the  area  of  the  well  screen  in  the  model  to 
tiiat  in  the  protot;^'T)e,    However,  the  new  analysis  showed  that,  since  the  major  in- 
terference to  the  flow  occiu?red  in  the  sand  it  would  be  necessary  to  consider  the 
interface  between  itlie  sand  and  the  gravel  in  computing  the  scale  ratio.    On  this 
basis  much  smaller  flows  will  be  required,  the  minimum  being  about  l/2  gallon  per 
minute©" 

Irrigation  Studies  -  C,  E.  Houston,  Reno,  Nevada, -"Two  days  vfere  spent 
with  Bureau  of  Reclamation  personnel  from  Salt  Lake  and  Fallon  in  reviewing  their 
consumptive-use  material  on  the  Upper  Carson  Valley,    One  day  was  spent  in  the 
office  and  1  day  in  the  field.    They  are  working  on  a  preliminary  project  plan  for 
storage  and  drainage  for  the  Upper  Carson  Valley.    The  preliminary  report  is  to  be 
completed  with  a  minimum  of  field  work.    Should  the  project  be  approved  a  detailed 
report  will  be  prepai-ed.    Tfc  suggested  that  the  Blaney  -  Criddle  formula  be  used  as 
a  check  for  the  preliminary  report,  but  that  soil  moisture  and  tank  work  be  under- 
taken for  the  more  detailed  study  on  consumptive  use^ 


"Beginning  in  19)|7  the  800-acre  ranch  of  D,  G,  Vedder  in  Paradise  Valley,  Nevada,, 
ivas"partially  broken  out  of  sagebrush,  leveled,  and  an  irrigation  system  laid  out 
with  the  help  of  the  local  SCS  technicians.    Irrigation  water  is  obtained  by  pump- 
ing from  ground  water.    The  fields  were  well  laid  out  according  to  the  best  SCS 
specifications  for  the  conditions  encounteredc    The  border  method  of  irrigation  was 
used.    This  consisted  of  laying  the  field  out  on  a  l/lO  of  1  percent  slope  in  strips 
600  feet  long  by  I4.O  feet  wide,  surrounded  by  dikesa    Last  month  C,  Eo  Houston,  SCS, 
Research  at  Reno,  and  H,  Ts  Rossolo,  Do  Bagley,  and  V«  Link  of  the  SCS  Operations 
at  Elko,  Nsivada,  ran  a  series  of  field  trials  and  irrigation  evaluationso    We  found 
that  by  applying  the  total  irrigation  stream  to  three  borders  at  one  time  instead  of 
five  a.s  the  irrigator  was  doing,  he  would  not  only  irrigate  adequately  but  could  ir- 
rigate the  land  in  one-half  the  time  and  with  one-half  the  watero    On  wi  annual  ba- 
sis this  saving  in  the  cost  of  pumping  water  alone  would  amount  to  nearly  ^3,000 
plus  a  substantial  saving  in  irrigation  labor,  or  many  times  the  cost  of  running  the 
irrigation  trials o 

"This  is  a  good,  but  hj  no  means  isolated,  example  of  how  the  SCS  has  made  an  ex- 
cellent irrigation  system  la7/-out  and  the  ranche^r  has  done  an  excellent  job  of 
carrying  out  the  plan  u.p  to  the  point  of  irrigation,  then,  with  the  application  of 
Vv'ater  to  the  land,  the  original  -purpose  of  preparing  for  conservation  irrigation  was 
defeated.    Is  it  not  just  as  important  to  operate  an  irrigation  plan  correctly  as 
it  is  to  construct  it  correctly?    The  best  operation  of  the  plan  may  also  require 
teclinical  assistanceo" 


Irrigation  Studies  -  Pr  E^  Ross,  Ifeslaco,  Texas c-"At  the  present  time 
harvest  yields  from  the  seven  irrigation  application  efficiency  plots  show  the 
greatest  yield  on  the  plot  which  had  a  grade  of  0e02  foot  fall  per  100  feet.  The 
lowest  yield  was  from,  the  plot  which  was  graded  to  0,30  foot  fall  per  100  feet.  The 
range  of  grade  in  the  experiment  y\ras  0.05  percent  to  O/j^O  percent^ 

!'In  the  moisture  level  and  spacing  studies  the  highest  yield  was  obtained  from  the 
plot  where  we  m.aintained  a  medium  moistiu-e  level.    The  moisture  levels  maintained 
in  this  experiment  was  75  percent  field  capacity  for  the  high  level,  ^0  percent  for 
the  medium  level,  and  2$  percent  for  the  low  moisture  level*    One  replicate  of  non- 
irrigated  plots  used  only  the  rainfall  during  the  growing  season.    The  spacing  tests 
superiinposed  on  the  inoisture-level  studies  were  6,  12,  and  18  inches  between  single 
cotton  stalks  in  each  rcwr    Data  show  the  6-inch  spacing  yield  slightly  higher  than 
the  12- inch  spacing  which  in  turn  had  a  higher  yield  than  the  18-inch  spacing, 

"The  flow  from  drain  tile  on  the  outlying  Martin  drainge  project  was  reduced  from 
60  gallons  per  minute  on  June  I6  to  6  gallons  per  minute  on  July  16,  and  to  zero 
flow  on  August  16,    The  water  table  continues  to  recede  and  a  check  at  the  end  of 
August  shows  the  table  to  be  lower  than  at  any  tijne  since  the  study  was  initiated© 
A  very  excellent  crop  of  cotton  was  harvested  from  this  field  yj-hile  fields  on  the 
North,  South,  East,  and  'Test  of  the  field  varied  from  no  production  in  spots  to  only 
fair  production.    Since  the  boundary  lines  of  production  are  so  definitely  drawn 
around  the  field  it  is  obvious  that  much  of  the  reclamation  of  this  land  is  due  to 
land-management  practices  initiated  when  the  project  was  started.    The  lovj-ering  of 
the  water  table  this  summer  has  been  primarily  due  to  use  of  excess  irrigation  wa- 
ter by  the  heavy  cotton  crop  and  better  irrigation  practicess    We  believe  this  sub- 
stantiates the  conclusions  that  were  drawn  after  the  first  year's  observation,  io  e© 
the  primary  cause  of  the  high  water  table  and  soil  salinity  was  'brought  about  by 
the  landowner  through  misuse  of  irrigation  water  on  his  own  land^" 
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Irrigation  Studies  -  No  P.  Swans on,  Amarillo,  Texas, -"A  second  U-inch 

irrigition  '-•ras  inale  on  grain  sorghum  plots  August  13 •    Verv  distinct  differences  in 
growth  could  be  observed  on  the  three  different  irrigation  treatraents  of  grain  sor- 
ghum at  the  end  of  the  montho    Irrigation  has  delayed  matui^ity  and  has  increased 
both  stalk  and  hea^i  developments    The  plots  with  no  irrigation  since  planting  had 
prictically  exhausted  the  available  moisture  in  the  surface  ii  feet  of  soil  at  the 
end  of  August  and  had  used  little  stored  moisture  (rainfall  excepted)  from  the  sur- 
face 2  feet  after  the  first  week  of  the  months    A  lal9-inch  rain  on  August  26  failed 
to  increas"e  soil  moistures  at  depths  of  8  inches  below  the  surface  on  these  dry 
plots*    The  last  irrigation  replenished  moisture  into  the  third  foot  of  the  twice- 
irrigated  plots  and  little  or  no  moisture  was  used  from  the  fourth  foot  on  these 
plots  following  the  second  irrigationc    The  first  opoortunity  to  irrigate  plots 
which  had  .been  subtilled  following  ^uheat  was  obtained  during  August,  Applications 
of  lie!?  inches  were  made  with  infiltration  rates  approaching  1  inch  per  hour  for 
the  first  2  hours.    Differences  in  amounts  of  residue  did  not  appear,  significant  in 
relation  to  the  infiltration  rates  on  these  plots.    Infiltration  was  generally  com- 
plete within  6  hours  after  application  of  the  water.    Residues  were  not  a  problem 
in  irrigating'  these  level,  bordered  plots  and  there  was  no  movement  of  residue  with 
the  irrigation  water  despite  an  ^onfavorable  wind*" 

Wheat  Yield  -       J«  Mech,  Prosser,  'Tashington, -"Re suits  for  19^1  wheat 
plots  are  shown  below.    The  variety  was  Marfed,  sown  on  March  16.    Information  on^ 
the  head  and  kernel  number  and  size  is  being  prepared© 
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"There  is  no  significant  difference  between  the  vfet  and  the  medium  plots «■  That  be- 
tween the  dry  and  either  the  wet  or  the  medium  is  highly  significant. 


"The  dry.  plots  were  irrigated  only  once  -  June  2  c    The  wheat  was  well  headed  out  at 
that  time.    The  mediuiri  plots  were  irrigated  on  May  2  and  June  13 »    The  wet  ones  re- 
ceived water  four  times  -  April  17,  ifey  17,  June  7 3  and  June  21,    On  July  10,  when 
the  wheat  was  about  mature,  the  available  soil-moisture  content  was  If?  percent,  2$ 
percent,  and  50  percent  on  the  dry,  medium,  and  wet  plots  respectively, 

"The  moisture  at  planting  time  Y»as  50  percent  of  that  between  field  capacity  and 
wilting  point,    A  total  of  2,28  inches  of  precipitation  fell  during  the  growing 
season,    April,  May,  Juno,  and  July  had  0,36,  0,57,  1*19,  and  0,l6.  inches  of  rain 
respectively," 

Irrigation  Studies  -  E,  YJ,  Cowley,  Grand  Junction,  Colorado , -"During 
August  routine  work  on  measurements  and  observa.tions  were  continued.    It  was  ob- 
sejpved' that  the  water, table  in  parts  of  the  project  area  is  gradually  rising.  One 
of  the  observation  wells  that  taps  the  underlying  gravel  formation  has  started  to 
flow  at  the  ground  surface.    This  well  is  on  the  bank  of  a  drain  ditch*    The  bottom 
of  the  well  is  about  25  feet  below  the  bottom  of  the  ditch  and  the  top  of  the  well 
pipe  is  about  16  inches  above  the  ground  surface. 


-  25..  - 

"The  pump  for  the  drainage  project  which  was  expected  about  August  10  vras  not  de-  , 
livered  until  the  25)l:h.    The  pump  is  now  being  installed* 

"The  plan  at  present  is  to  initate  a  continuous  pumping  test  about  September  or 
5." 

Irrigation  Studies  -       K,  Rouse,  Gunnison,  Colorado5-"The  entire  month 
was  devoted  to  the  factorial  experiment  on  the  Blackstock  Experimental  Area»  This 
culminated  on  August  2fi,  29^1  and  30  with  the  late  hay  harvest  and  the  harvest  of 
the  aftermath  grass  which  had  grown. since  the  early  harvest  on  July  11  and  12, 
Several  weeks  will  be  required  before  the  dry  weights  of  the  harvest  from  these 
$12  small  plots  are  available  and  still  more  time  before  analyses  for  crude  pro- 
tein and  phosphorous  are  completed.    However,  visual  inspection  indicates  certain 
interesting  developments* 

"Diiring  the  1951  season,  in  contrast  to  the  conditions  anticipated  and  experienced 
during  the  first  (19^0)  year  of  the  experiment,  the  water  table  remained  high  and 
the  soil  sub-irrigated  to  such  an  extent  that  there  was  no  appreciable  difference 
in  the  surface  water  application  for  the  three  intermittent  irrigation  practices^ 
the  times  for  vfhich  depend  on  the  soil-moisture  tension  as  indicated  by  tensiomr- 
eterso    Apparently,  after  the  surface  was  once  thoroughJLy  wet,  contact  was  estab- 
lished with  the  ground  water  and  the  evapo- transpiration  requirement  was  -  supplied 
by  capillarity.    Consequently,  for  this  season,  the  comparisons  in  irrigation  prac- 
tices seem  to  be  continuous  irrigation  versus  snb-irrigation, 

"From  the  visual  inspections,  there ,does  not  appear  to  be  any  large  difference  in 
the  tonnage  yield  in  the  late  harvest  as  between  the  two  practices r    There  does  ap- 
pear to  be  a  difference  in  quality  of  the  haye    The  hay  produced  under  continuous 
irrigation  has  a  jrellowish  tinge,  associated  vrith  nitrogen  deficiencya    The  sub- 
irrigated  hay  is  green  to  dark  green  depending  on  the  fertility  treatment,  A 
significant  difference  in  the  crude  protein  yield  is  indicateds    There  appears  to 
be  a  large  difference  in  yield  of  the  aftermath  growth  as  between  the  two  irriga- 
tion practices  A    The  aftermath  growth  on  the  sub-irrigated  plots  appears  to  be  at 
least  twice  as  great  as  on  the  continuously  irrigated  plotse    Moreover,  there  did 
not  appear  to  be  verymich  difference  in  the  aftermath  growth  as  between  the  fertil- 
ity sub-plots  under  continuous  irrigation,  or  any  appreciable  response  to  the  le- 
gume seedingc    In  fact,  most  of  the  original  stand  of  alsike  clover  seemed  to  have 
disappeared  under  this  treatment  and  the  rushes  and  sedges  to  have  increaseds  These 
observations  suggest  that  the  nitrogen  fertilizers  had  been  almost  completely  re- 
moved by  the  large  quantity  of  water  -  from  180  inches  to  3hO  inches  for  the  four 
replications  -  passing  through  the  soils  of  continuously  irrigated  plots.  This 
phenomenon  seems  to  have  occurred  in  spite  of  the  fact  that  one-half  of  the  nitro- 
gen was  applied  early,  on  April  13  and  Ih  and  the  second  half  not  applied  until. 
June  h  and  $o 

"It  virill  be  recalled  that  one-half  ■  of    each    of  the  16  major  plots  was  seeded  to 
a  legume  mixture  consisting  of  alsike  clover, maimnoth  rod  clover  and  birdsfoot  tre- 
foil at  the  beginning  of  the  experiment,  in  Apr  .1  19^0,    At  the  end  of  the  f  jxst 
season  there  did  not  appear  to  be  any  response  to  this  seeding.    At  the  time  of 
late  harvest  in  19^1  there  seems  to  be  a  very  definite  response  in  the  sub-irri- 
gated plots e    The  birdsfoot  trefoil  does  not  seem  to  have  responded  since  not  a 
single  plant  has  been  observed.    The  response  to  alsike  clover  seeding  is  not 
clear  because  there  was  an  appreciable  stand  of  alsike  in  the  native  sod  prior  to 
seeding.    The  response  to  mammoth  red  clover  has  been  good.    Where  there  ^vas  none 
of  this  plant  originally,  some  sub-plots  are  dominated  by  it  at  this  harvest® 


"It  was  noticed  that  the  growth  of  the  clovers  was  great  in  the  aftermath.    In  some 
instances,  especially  where  the  fertility  treatment  consisted  of  200  lb.  per  acre 
of  phosphoric  acid  with  no  nitrogen  and  in  the  check  plots  which  have  no  fertility 
treatment,  the  clover  growth  completedly  overshadowed  the  grasses  and  .the  green 
weight  of  the  aftermath  approached  that  of  the  late  harvest  on  the  adjacent  half 
of  the  ploto 

"It  is  'not  7/et  clear  v>rhether  the  response  to  nitrogen  fertilizer  is  as  great  pro- 
portionately, this  year  as  last.    In  general,  the  yields  of  the  nitrogen  treated 
plots  apperjT  to  be  fully  as  great  as  in  1950  but  the  yields  of  the  check  plots 
seem  to  be  somewhat  greater* 

"The  resDonse  to  the  phosphorous  treatment,  without  any  nitrogen,  in  1950  was  mod- 
erate, the  increase  in  yield  over  the  check  plots  amounting  to  but  10  percent. 
The  indications  are  that  in  195l>  the  increase  in  yield  of  these  plots  v-rili  be 
greater,  proportionately,  in  spite  of  improvement  in  the  yield  of  the  check  plots. 
The  effect  of  the  phosphorous  is  residual  since  no  additional  phosphoroiis  was  ap- 
plied in  195lc 

"The  efifiect  of  the  variable  amounts  of  nitrogen  does  not  seem,  as  pronounced  as  in 
1950,    This  is  a  border  line  observation  and  it  Yirill  be  no  surprise  if  the  final 
weights  do  ^not  support  it.    It  seems  evident  that  the  UO  pound  per  acre  application 
of  nitrogen  stimulates  growth  of  grasses  at  the  expense  of  clovers,  but  a  good 
stand  of  clover  remains,    Y/ith  the  80  poimd  per  acre  application,  the  stand  of 
clover  is  further  diminished  and  at  the  I60  pound  per  acre  level,  clovers  are  gen- 
erally absents    No  appreciable  stand'  of  clover  occurs  when  amounts  of  phosphoric 
acid  up  to  I4OO  pounds  per  acre  aa^e  used  in  connection  with  I60  pound  per  acre  of 
nitrogen,    With  this  amount  of  nitrogen,  the  groYfth  of  grasses  is  stimulated  to 
such  extent  that  the  legumes  are  crowded  out© 

"A    study  of  the  fluctuations  of  the  water  table  began  with  completion  of  a  net  of 
piezometers  on  June  6,    A  preliminary  examin  ition  of  portions  of  the  data  seems  to 
indicate  that  seepa^-e  from  the  Blackstock  Ditch  is  minor  and  has  no  appreciable 
effect  on  the  water  table*    Early  in  the  season  there  appeared  to  be  some  movement 
of  water  through  the  substratum  (avhi.ch  lies  vrell  below  the  bottom  of  the  Ditch) 
from  the  area  above,.  The  piezometer  netvj-ork  was  not  completed  early  enough  to 
justify  conclusions  as  to  whether  tliis  movement  was  a  general  water  movement  tliroug 
the  Willow  Creek  fan  influenced  by  melting  sno".Y  in  the  mountains  or  was  due  to  ir- 
rigation of  portions  of  the  ranch  above  the  Blackstock  Ditch  and  irrigated  by  di- 
versions from  Willovf  Creek »     It  seems  certain  that  after  July  15,  the  major  factor 
influencing  the  water  table  under  the  experimental  area  was  irrigati-on  of  the  con- 
tinuous plots,  with  some  border  effects  due  to  irrigation  of  those  portions  of  the 
ranch  to  the  east  and  west  of  the  experimental  areao" 
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